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Description 

This invention is in the field of cryogenics. More 
particularly, it relates to a compressor used in a cryo- 
genic refrigerator. 

In a typical compressor for a cryogenic refriger- 
ator helium returns from a cryogenic refrigerator to a 
compressor pump via a helium return line. Oil is in- 
jected into the helium at the inlet to the compressor. 
The oil absort)s the heat of compression given off by 
the helium. The combined mixture of helium and oil is 
pumped from the compressor through a line to a heat 
exchanger where the head contained in the mixture 
is given off. The helium and oil mixture is then pump- 
ed to a bu\k oil separator which separates the helium 
from the oil and the oil returns via a line bade to the 
compressor. The helium travels from that separator to 
an oil mist separator where any residual oil mist is 
separated from the helium. 

The helium travels from the oil mist separator to 
an adsorber which further removes any remaining im- 
purities from the helium. From the adsorber, the hel- 
ium is then pumped via a helium supply line to the cold 
head of a cryogenic refrigerator such as a Gifford- 
McMahon cryogenic refrigerator. The helium travels 
through the cryogenic refrigerator and returns via the 
helium return line bacic to the compressor where the 
cyde is again repeated. 

An additional helium line lies between the helium 
supply line and the helium return line. Situated within 
this line is a differential-pressure relief valve. The line 
and valve are located in between the helium return 
line and the helium supply line. Any excess pressure 
which may build up in the helium supply line to the 
cryogenic refrigerator can be released through this 
line and value and shunted to the helium return line 
valve. The relief valve automatically opens and allows 
helium to travel from the supply line to the return line 
when the pressure fluid within the helium supply line 
reaches a given predetermined pre-set pressure. 

However, the present in-line differential-pressure 
relief valves must be pre-set on a test board and built 
into the line of a compressor since all adjustments are 
internal. When the compressor is placed into opera- 
tion and the settings within the relief valve are not cor- 
rect or not matched to the compressor, the valve must 
be talcen off the compressor and re-set on the test 
board. This practice is costly and wasteful of gas and 
manpower. In addition, it is virtually impossible to op- 
timize the performance of each compressor unit. 

US-A- 3255774 discloses an adjustable in-line 
relief vake of a construction similar to that of the 
present invention and which corresponds to the pre- 
amble of claim 1. However, the construction of the 
disclosed valve is such that the position of the inlet 
and outlet members relative to each other is fixed. 

This invention comprises an externally adjustable 
in-line pressure relief valve comprising an inlet menv 



ber having an inlet port connectable to a supply line; 
an outlet member having an outlet port connectable 
to an outlet line; a compression member having a duct 
therein for providing fluid communication between 

5 the inlet port and the outlet port, the compression 
member being exposed such that it may be gripped to 
be rotated and thus axially translated relative to the 
inlet member and outlet member; a vah^e member ax- 
ially translatable into contact with the inlet member for 

10 closing the inlet port from within the duct; and a com- 
pression spring compressed by the compression 
member against the valve member to force the valve 
member into contact with the Inlet member against 
fluid pressures, the compression of the spring being 

15 externally adjustable by rotation of the compression 
member relative to the inlet member and the outlet 
member, characterized in that the inlet member and 
outlet member are translatable relative to each other 
and the compression member is threadedly coupled 

20 to each of the inlet member and the outlet member to 
join the inlet member and outlet member. 

The invention also includes such a valve in a 
cryogenic refrigerator compressor unit with an ex- 
ternally adjustable In-line relief valve. The externally 

25 adjustable in-line relief valve is placed in a helium line 
between the helium supply line and the helium return 
line in a cryogenic refrigerator compressor. The ex- 
ternally adjustable in-line valve is comprised of a co- 
axial inlet member, an outlet member and an extern- 

30 ally adjustable spring compression member together 
defining a valve duct. Within the inlet member is a 
valve seat against which a valve member is pressed 
by a spring. The externally adjustable spring com- 
pression member is connected between the inlet and 

35 outlet membere so that it can be externally adjusted 
by rotation resulting in axial translation relative to the 
inlet and outlet members changing the compression 
of the spring against the vah/e member. In this man- 
ner, the pressure settings within the valve can be ad- 

40 justed externally without removing the valve from the 
fluid line. 

In a preferred embodiment, the externally adjust- 
able in-line relief valve has a valve member which is 
a poppet valve. The poppet valve has a cylindrical 

45 section, a truncated cone section and an O ring. The 
cylindrical section of the valve defines a cavity. A 
spring is placed into the cavity of the valve and abuts 
against a retention ridge therein. The truncated por- 
tion of the poppet valve extends from the cylindrical 

so portion of the valve. An oval groove is machined in the 
flat end of the exterior portion of the truncated por- 
tion, into this groove is placed an O ring. The O ring 
is captured by crimping the flanges which encircle the 
groove. Only an amount of the O ring sufficient to seal 

55 a flat surface extends beyond the groove. 

The invention is described in detail below, byway 
of example, with reference to the accompanying 
drawings in which:- 
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Figure 1 diagrammatically illustrates a cryogenic 
refrigerator compressor embodying this inven- 
tion, and 

Figure 2 illustrates a sectional view of an extern- 
ally adjustable relief valve of this invention 5 
The cryogenic refrigerator compressor unit 10 of 
Figure 1 is illustrative of a compressor unit for a cryo- 
genic refrigerator. It shows a helium return line 12 
which carries returning helium from a cryogenic re- 
frigerator to compressor pump 14. Oil is injected into io 
the helium at the inlet to compressor pump 1 4 and the 
oil absorbs the heat of compression of the helium as 
the helium is being compressed by the compressor 
pump. The helium-oil mixture is then pumped through 
line 16 to and through heat exchanger 1 8. The helium is 
and oil mixture passes from heat exchanger 18 
through line 20 to bulk-oil separator 22. The separat- 
ed oil is returned to the compressor pump 14 via line 
24. The helium is pumped from the bulk-oil separator 
22 through line 26 to an oil-mist separator 28 where 20 
any remaining oil mist is separated from the helium. 
The helium is pumped from the oil-mist separator 28 
through an adsorber 32 which further filters the heli- 
um. The helium then travels to the cryogenic refrig- 
erator via helium supply 30. Gas line 34 supplies ad- 25 
ditional helium to the helium supply line 30 when the 
system is charged. 

Between the helium return line 12 and helium 
supply line 30 is line 36. Within line 36 is an in-iine, 
externally adjustable, differential pressure relief 30 
valve 38. When the pressure of the helium within the 
supply line 30 reaches a certain point beyond the 
pressure necessary to overcome the bias against the 
valve, the valve opens to allow helium to flow from the 
helium supply line to the helium return line and thus 35 
regulate the pressure of the supply line. The relief 
valve 38 is so designed such that the pressure setting 
of the valve can be set externally. Thus, It is not nec- 
essary to remove the valve from line 36 unlike in-line 
relief valves of the prior art. 40 

Figure 2 is a sectional view of the externally ad- 
justable relief valve 40. Externally adjustable spring 
compression member 44 is attached to both outlet 
member 42 and inlet member 46. Outlet member 42 
and inlet member 46 have conventional means for 45 
connection to the helium lines at outlet port 54 and In- 
let port 74, respectively. The valve of Figure 2 is 
threaded at the inlet and the outlet ports and connect 
to the helium line by screwing, but other means such 
as brazing the valve ports onto the helium line may be so 
used. Outlet member 42, compression member 44, 
and inlet member 46 are coaxial. Together they define 
an internal valve duct 48. Outlet member 42 can be 
attached to the compression member 44 by internal 
threads 50. Adjacent to internal threads 50 proximal 55 
to outlet port 54 is an O ring 56 recessed within the 
wail of outlet member 42. The inner circumference of 
the O ring extends beyond the edges of threads 50 so 



as to produce a seal between the O ring and the 
smooth, non-threaded end 52 of the compression 
member 44 when the compressbn member is 
screwed into outlet member 42. This sealing prevents 
leakage of helium. 

Compression member 44 contains two sets of ex- 
ternal threads 58 and 60 such that the compression 
member can be screwed into both the outlet member 
42 and the inlet member 46. In the middle of compres- 
sion member 44 is an element onto which a wrenching 
device can be placed in order to turn the compression 
member. In this case the element is a hex nut 61 
which is welded onto the compression member 44. 
However, the adjustment element can also be flat 
sections machined on the exterior of the compression 
member of holes drilled In the periphery of the com- 
pression member for a spanner wrench. When final 
adjustments are made, a lock wire-set screw or epoxy 
can be applied to the threads of the compression 
member to prevent rotation. The end of the cylindrical 
compression member most proximate to the outlet 
member contains a bore 63 which extends axially 
therethrough. Bore 63 expands into a cavity 62 into 
which a spring 64 fits. A retention ridge 65 is formed 
where bore 63 expands Into cavity 62. This retention 
ridge 65 compresses the spring 64 as the compres- 
sion member 44 rotates into the inlet member 46 and 
out of the outlet member. 

Inlet member 46 forms internal cavity 66 which 
narrows into bore 70 forming a sealing ridge 72 prox- 
imate to the inlet port 74. Within the cavity 66 is a 
valve member 76 which is in this case a poppet vah^e. 
A closing force is placed onto the poppet valve by the 
spring 64. 

Inlet member 46 also has internal threads 78 
which enable compression member 44 to translate 
axially into the cavity 66. Adjacent to internal threads 
78 proximal to inlet port 74 is a recessed O ring 77 
within the internal surface of inlet member 46. The in- 
ner circumference of the O ring extends inward be- 
yond the edges of threads 78 so as to produce a seal 
between said O ring and the compression member 
44. 

Poppet valve 76 Is comprised of a cylindrical por- 
tion 80 proximal to the outlet member and a truncated 
cone portion 1 02 which is proximal to the inlet port 74. 
The end of the truncated cone 102 proximate to the 
inlet port 74 is machined out forming a cavity 106 and 
flanges 108 and 110. Into this cavity is placed O ring 
104. The cavity is so designed to capture about 90% 
of the O ring. The O ring Is captured by crimping flang- 
es 108 and 110 onto the O ring. This allows sufficient 
protrusion of the O ring so that the O ring can seal 
against a fiat surface such as sealing ridge 72. 

The cylindrical portion 80 of the poppet valve de- 
fines cavity 114. Retention ridge 116 is formed within 
the poppet valve where cylindrical portion 80 of the 
valve narrows to form the truncated cone portion 102 
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of valve 76. Spring 64 is placed within cavity 114 of 
the poppet valve and within cavity 62 of the compres- 
sion member 44. Spring 64 is compressed as conv 
pression member 44 is translated axially further Into 
inlet member 46. The spring, in turn, exerts bias 
against retention ridge 116. 

The bias exerted against retention ridge 116 
causes poppet valve 76 to be secured against reten- 
tion ridge 72. This bias determines the amount of gas 
pressure which is required In the gas supply line to 
open poppet valve 76 to allow gas to flow from the 
supply line through the relief valve and into the helium 
return line. 

The externally adjustable compression member 
can be either internally or externally threaded so as 
to screw into the inlet member or the Inlet member can 
screw into the compression member. 



Claims 

1. An externally adjustable in-line pressure relief 
vah/e comprising: 

an inlet member (46) having an inlet port 
(74) connectable to a supply line (30); 

an outlet member (42) having an outlet 
port (54) connectable to an outlet line (36); 

a compression member (44) having a duct 
(48) therein for providing fluid communication be- 
tween the inlet port (74) and the outlet port (54), 
the compression member (44) being exposed 
(61 ) such that it may be gripped to be rotated and 
thus axially translated relative to the inlet menrv 
ber (46) and the outlet member (42); 

a valve member (76) axially translatable 
into contact with the inlet member (46) for closing 
the inlet port (74) from within the duct; and 

a compression spring (64) compressed by 
the compression member (44) against the valve 
member (76) to force the vlave member (76) into 
contact with the inlet member (46) against fluid 
pressures, the compression of the spring (64) be- 
ing externally adjustable by rotation of the com- 
pression member (44) relative to the Inlet mem- 
ber (46) and the outlet member (42); 

characterized in that the inlet member and 
outlet member are translatable relative to each 
other and the compression member (44) is 
threadedly coupled to each of the inlet member 
(46) and the outlet member (42) to join the inlet 
member (46) and the outlet member (42). 

2. A pressure relief valve as claimed in daim 1 , fur- 
ther comprising a first O ring (77) between the in- 
let member (46) and the compression member 
(44) and second O ring (56) between the outlet 
member (42) and the compression member (44) 
for sealing the fluid path (48) from the inlet port 



(74) to the outlet port (54). 

3. A pressure relief valve as claimed in Claim 2. 
wherein each end of the compression member 

5 (44) Is externally threaded (58, 60) in cooperation 

with internal threads on the respective inlet mem- 
ber (46) and outlet member (42), and the conv 
pression member (44) comprises a non-threaded 
extension beyond the threads (58, 60) at each 

10 end thereof, the first and second O rings (77, 56) 
being positioned between each non-threaded ex- 
tension and the respective inlet and outlet mem- 
bers (46, 42). 

15 4. A pressure relief valve as claimed in any one of 
Claims 1 to 3, wherein the compression spring 
(64) is retained within the compression member 
(44) and abuts against a reduced interior diame- 
ter portion (116) of the compression member. 

20 

5. A pressure relief valve as claimed in Claim 1, 
wherein both ends of the compression member 
(44) are externally threaded (58, 60) and are re- 
spectively positioned within the inlet member (46) 

25 and outlet member (42). 

6. A pressure relief valve as claimed in any one of 
Claims 1 to 5, wherein the inlet port (74) and the 
outlet port (54) are threaded for respective con- 

30 nection to the supply line (30) and outlet line (36). 

7. A pressure relief valve as claimed In any one of 
Claims 1 to 6, wherein the valve member (76) is 
a poppet valve. 

35 

8. A pressure relief valve as claimed in Claim 7, 
wherein the portion (80) of the poppet valve (76) 
proximal to the outlet port (54) is cylindrical and 
the portion (102) proximate to the inlet port (74) 

40 is a truncated cone, within the cylindrical portion 
(80) of the poppet valve (76) is a cavity (114) into 
which the spring (64) is placed, the cavity (114) 
has a retention ridge (116) against which the 
spring (64) abuts, the truncated cone portion 

45 (102) of said poppet valve (76) contains a multi- 
plicity of bores extending radially therethrough to 
the cavity (114) within the cylindrical portion of 
the vah/e, the end of the truncated cone (102) of 
the poppet valve (76) contains a cavity (106) with 

50 two connective flanges (108, 110) extending ax- 
ially therefrom, an O ring (104) is placed within 
the cavity (106) and is captured into place by 
crimping the flanges (108,110) against the O ring 
(104) allowing only an amount of the O ring (1 04) 

55 to extend beyond the cavity (106) sufficient to 
seal a flat surface. 

9. A method for providing variable pressure relief on 
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a fluid supply line, cxDmprising connecting an ex- 
ternally adjustable In-line pressure relief valve 
(38) as claimed in any one of Claims 1 to 8, to a 
fluid supply line (30) and an outlet line (36), in- 
cluding rotating the compression member (44) as 5 
the inlet and outlet members (46, 42) remain 
fixed to the supply line (30) and outlet line (36). 

10. An externally adjustable in-line pressure relief 
valve as claimed in any one of Claims 1 to 8, in io 
an improved cryogenic refrigerator and compres- 
sor system in which helium is carried through a 
helium return line (12) from a cryogenic refriger- 
ator to a compressor pump (1 4) where the helium 
is mixed with oil and compressed, and the helium is 
is pumped to and through a heat exchanger (18), 
from said heat exchanger (18) the helium and oil 
mixture is pumped to an oil separator (22), from 
which the oil is pumped back to the compressor 
(18) and the helium is pumped back to the cryo- 20 
genie refrigerator via a helium supply line (30), a 
helium connecting line (36) is located between 
said helium supply and return lines (30, 12), and 
said connecting line (36) has said in-line differen- 
tial pressure relief valve (38) which opens to allow 25 
helium to travel from the helium supply line (30) 
into the helium return line (12) if the pressure 
within the helium supply line (30) exceeds a pre- 
determined value, the valve (38) being externally 
adjustable while connected In the connecting line 30 
(36). 



Patentanspruche 

35 

1. Von au&en einstellbares, eingebautes Druckent- 
spannungsventil, welches aufweist: 
einen Einla&teil (46) mit einer Einla&dffnung (74), 
die an eine Zufuhrteitung (30) anschlieHbar ist; 
einen Ausla&teil (42) mit einer Ausla&offnung 40 
(54), die an eine Ausla&leltung (36) anschiiet^bar 
Ist; 

einen Kompresslonsteil (44), der einen Kanal 
(48) enthalt, zur Herstellung einer Fluidverbin- 
dung zwischen der EinlaOoffnung (74) und der 45 
Ausla&dffhung (54), wobei der Kompresslonsteil 
(44) derart freiliegt (61), da& er ergriffen und ge- 
dreht und so bezuglich des Einlallteils (46) und 
des Auslaftteils (42) axial verschoben werden 
kann; so 
einen Ventilteil (76), der in die Beruhrung mitdem 
Einladteii (46) zum Schlie&en der Einla&dffnung 
(74) vom Inneren des Kanals her axial verschieb- 
bar 1st; und 

eine Kompressionsfeder (64), die vom Kompres- 55 
sionsteil (44) gegen den Ventilteil (76) gedruckt 
wird, um den Ventilteil (76) in die Beruhrung mit 
dem Einla&tell (46) entgegen Fluiddrucken zu be- 



lasten, wobei die Kompresston der Feder (64) 
durch Drehung des Kompressionstells (44) be- 
zQgllch des Einlafitells (46) und des Ausla&teils 
(42) von autlen einstellbar ist; 
dadurch gekennzeichnet, da& der Einladteil und 
der Ausla&tei I gegeneinander verschiebbar sind, 
und dad der Kompresslonsteil (44) mit dem Ein- 
la&teil (46) und mit dem Ausla&teil (42) ver- 
schraubt ist, um den Einlalitteil (46) mit dem Aus- 
lal^teil (42) zu verbinden. 

2. Druckentspannungsventil nach Anspruch 1 . wel- 
ches ferner aufweist einen ersten O-Ring (77) 
zwischen dem Einladteil (46) und dem Druckteil 
(44) und einen zweiten O-Ring (56) zwischen 
dem Ausla&teil (42) und dem Kompresslonsteil 
(44) zur Abdichtung des Fluidweges (48) von der 
Einladoffnung (74) zur Auslal&dffnung (54). 

3. Druckentspannungsventil nach Anspruch 2, bei 
welchem jedes Ends des Kompressionsteits (44) 
ein Au&engewinde (58, 60) im Zusammenwirken 
mit Innengewinden am Einla&teil (46) bzw. Aus- 
ia&teil (42) aufweist, und dad der Kompresslons- 
teil (44) einen nicht mit Gewinde versehenen 
Fortsatz jenseits der Gewinde (58, 60) an jedem 
seiner Enden aufweist, wobei der erste und zwei- 
te O-Ring (77. 56) jeweils zwischen dem nicht mit 
Gewinde versehenen Fortsatz und dem Einla&- 
teil bzw. Ausla&teil (46, 42) angeordnet ist. 

4. Druckentspannungsventil nach einem der An- 
spruche 1 bis 3, bei welchem die Kompressions- 
feder (64) innerhalb des Kompressionstells (44) 
gehalten ist und am reduzierten Innendurchmes- 
serabschnitt (116) des Kompressk)nsteils an- 
liegt. 

5. Druckentspannungsventil nach Anspruch 1, bei 
welchem beide Enden des Kompressionstells 
(44) mit Audengewinde (58, 60) versehen und je- 
weils innerhalb des Einla&teils (46) bzw. Auslaf^ 
tells (42) angeordnet sind. 

6. Druckentspannungsventil nach einem der An- 
spruche 1 bis 5, bei welchem die Elnla&5ffnung 
(74) und die AuslaQoffnung (54) jeweils mit einem 
Gewinde zum Anschlu& an Zufuhrleitung (30) 
bzw. Ausla&leitung (36) versehen sind. 

7. Druckentspannungsventil nach einem der An- 
spruche 1 bis 6, bei welchem der Ventilteil (76) 
ein Tellerventit ist. 

8. Druckentspannungsventil nach Anspruch 7, bei 
welchem der nSher an der Ausla&dffnung (54) ge- 
legene Tell (80) des Tellerventils (76) zylindrisch 
und der ndher an der Einlaf^ffnung (74) gelege- 
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ne Teil (102) kegeistumpffdnmig ist, inner halb 
des zylindrischen Teils (80) des Telierventils (76) 
ein Hohlraum (114) vorgesehen ist, in welchen 
die Feder (64) eingelegt ist, der Hohlraum (114) 
einen Halterand (116) aufweist. an dem die Feder 5 
(64) anilegt, der kegelstumpfformige Teil (102) 
des Telierventils (76) eine Anzahl von Bohrungen 
enthalt, die sich radial durch denselben zunrt 
Hohlraum (114) innerhalb des zylindrischen Teils 
des Ventils erstrecken, das Ende des kegel- io 
stumpff5rmigen Tells (102) des Telierventils (76) 
einen Hohlraum (106) mit zwei Verbindungsflan- 
schen (108» 110) enthSIt, die sich von diesen in 
axialer Richtung erstrecken, ein 0-Ring (104) in- 
nerhalb des Hohlraums (106) angeordnet und In is 
seiner l^ge eingeschlossen 1st, Indem die Flan- 
schenden (108, 110) gegen den 0-Rlng (104) 
umgefalzt sind, wodurch nur einem Teil des O- 
Rings (104) enmoglicht wird, sich uber den Hohl- 
raum (106) htnaus genugend welt zu erstrecken, 20 
um eine flache Oberflache abzudichten. 

9. Verfahren zum Erzeugen einer veranderlichen 
Druckentspannung in einer Fluidzufuhrleitung, 

bei welchem ein von au&en einstellbares einge- 25 
bautes Druckentspannungsventll (38) nach ei- 
nem der Anspruche 1 bis 8 an eine Fluidzufuhr- 
leitung(30) und eine Ausla&leitung (36) ange- 
schlossen wird, wobei der Druckteil (44) gedreht 
wird, wdhrend Elnla&- und Ausla&teil (46. 42) an 30 
derZuf uhrleitung (30) und der Auslaflleltung (36) 
befestigt bleiben. 

10. Von au&en einstellbares eingebautes Druckent- 
spannungsventll nach einem der Anspruche 1 bis 35 
8 in einer kryogenen Kalleerzeuger- und Konv 
pressoranlage, in der Helium durch eine Helium- 
ruckleitung (12) von einem kryogenen Kalteer- 
zeuger zu einer Kompressorpumpe (14) geleitet 
wird, wo das Helium mit 01 vermischt und kompri- 40 
miert wird, und das Helium zu einem und durch ei- 
nen Wirmeaustauscher (18) gepumpt wird, von 
dem Wirmeaustauscher (18) das Heliunr)- und 
Olgemisch zu einem diseparator (22) gepumpt 
wird, von welchem das Ol zum Kompressor (18) 45 
und das Helium zum kryogenen Kilteerzeuger 
uber die Heliumzufuhrleitung (30) zuruckge- 
pumpt wird, eine Heliumverbindungsleitung (36) 
zwischender Heliumzufuhr- und -rucklettung (30, 

12) angeordnet ist, und die Verblndungsleitung 50 
(36) das genannte eingebaute Differenz-Druck- 
entspannungsventil (38) enthalt, das sich dffnet, 
um eine Strdmung des Heliums von der Helium- 
zufuhrleitung (30) In die Heliumruckleltung (12) 
zu ermoglichen, wenn der Druck innerhalb der 55 
Heliumzufuhrleitung (30) einen vorbestimmten 
Wert ubersteigt, und wobei das Ventil (38) von 
au&en einstellbar ist, wdhrend es in die Verbln- 



dungsleitung (36) eingeschaltet Ist. 



Revendications 

1 . Soupape de surpresslon en ligne r6glable de Tex- 
t^rieur comprenant : 

un 6l6ment d'entrde (46) comportant un 
orifice d'entr^e (74) pouvant dtre reliS d une 
conduite d'alimentation (30); 

un 616ment de sortie (42) comportant un 
orifice de sortie (54) pouvant dtre reii6 i une 
conduite de d^charge (36); 

un 6i6ment de compression (44) compor- 
tant un conduit (48) en son sein pour 6tablir une 
communication de f tutde entre i'orif ice d'entr^e 
(74) et Torifice de sortie (54), T^l^ment de 
compression (44) 6tant expose (61) de mani^re d 
pouvoir 6tre saisi pour Stre tourn6 et done d6pla- 
c6 par translation axialement par rapport d I'6I6- 
ment d'entr^e (46) et T^l^ment de sortie (42); 

un 6l6ment de soupape (76) pouvant dtre 
ddplacd par translation axialement pour dtre mis 
en contact avec Tdl^ment d'entr^e (46) af in de 
fermer I'orif ice d'entrde (74) depuis I'int^rieur du 
conduit; et 

un ressort de compression (64) comprim^ 
par I'6l6ment de compression (44) contre l'6l§- 
ment de soupape (76) af in de mettre de force 
r^l^ment de soupape (76) en contact avec 1*616- 
ment d'entr6e (46) d Tencontre des pressions de 
fluide, la compression du ressort (64) pouvant 
Stre r6gl6e depuis Text^rieur par rotation de r6l6- 
ment de compression (44) relativement d 1*616- 
ment d'entr6e (46) et 6 r6l6ment de sortie (42); 

caract6ris6e en ce que r6l6ment d'entr6e 
et I'6l6ment de sortie peuvent 6tre d6plac6s par 
translation I'un par rapport 6 I'autre et r6t6ment 
de compression (44) est coupl6 par vissage k 
I'6l6ment d'entr6e (46) et d I'6i6ment de sortie 
(42) af in de relier r6l6ment d'entr6e (46) et 1*616- 
ment de sortie (42). 

2. Soupape de surpresslon selon la revendication 1 , 
comprenant en outre un premier joint torique (77) 
entre r6l6ment d'entr6e (46) et r6l6ment de 
compression (44) et un second joint torique (56) 
entre r6l6ment de sortie (42) et r6l6ment de 
compression (44) pour rendre 6tanche le passa- 
ge de fluide (48) de I'orif ice d'entr6e (74) k Tori- 
f ice de sortie (54). 

3. Soupape de surpresslon selon la revendication 2, 
dans laquelle cheque extr6mit6 de r6l6ment de 
compression (44) comporte desf itetages (58, 60) 
en coop6ration avec des taraudages sur i'616- 
ment d'entr6e (46) et r6!6ment de sortie (42) res- 
pectifs, et r616ment de compression (44) 
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comprend une extension non f ilet6e au-deld des 
f iletages (58, 60) d chacune de ses extr6mit6s. le 
premier et le second joints toriques (77, 58) Stent 
posltionn6s entre cheque extension non filet6e 
et les 6l6ments d'entrSe et de sortie respectifs 
(46.42). 

4. Soupape de surpression selon Tune quelconque 
des revendications 1^3, dans iaquelle le ressort 
de compression (64) est retenu au sein de 
ment de compression (44) et bute centre une por- 
tion d diamStre interne rSduit (116) de I'SISment 
de compression. 

5. Soupape de surpression selon la revendication 1 , 
dans Iaquelle les deux extrSmitSs de TSlSment de 
compression (44) comportent des filetages (58, 
60) et sont posltionnSes respectivement au sein 
de rSISment d'entrSe (46) et I'SISment de sortie 
(42). 

6. Soupape de surpression selon I'une quelconque 
des revendications 1^5, dans Iaquelle I'orifice 
d'entrSe (74) etTorifice de sortie (54) sontfiletSs 
pour une connexion respective ^ la conduite d'ali- 
mentation (30) et d la conduite de dScharge (36). 

7. Soupape de surpression selon Tune quelconque 
des revendications 1^6, dans Iaquelle I'SISment 
de soupape (76) est une soupape d champignon. 

8. Soupape de surpression selon la revendication 7, 
dans Iaquelle la portion (80) de la soupape ^ 
champignon (76) proche de I'orif ice de sortie (54) 
est cylindrique et la portion (102) proche de I'ori- 
f ice d'entr6e (74) est un c6ne tronqu6, au sein de 
la portion cylindrique (80) de la soupape d chanv 
plgnon (76) est prdvue une cavltd (114) dans Ia- 
quelle le ressort (64) est placS, la cavity (114) 
comporte une nervure de retenue (116) centre Ia- 
quelle le ressort (64) bute, la portion en c6ne 
tronqu6 (102) de ladite soupape d champignon 
(76) renfenme une multiplicity d'a!6sages s'Sten- 
dant radialement en son sein jusqu'd la cavit6 
(114) au sein de la portion cylindrique de la sou- 
pape, rextr6mit6 du odne tronqud (102) de la 
soupape d champignon (76) renfemne une cavlt6 
(106) avecdeux rebords de connexion (108, 110) 
s'6tendant axialement depuis la cavity, un Joint 
torique (104) est plac6 au sein de la cavit6 (106) 
et est malntanu en place par sertissage des re- 
bords (108, 110) centre le joint torique (104) en 
penmettant uniquement d une certaine partie du 
joint torique (104) de s'dtendre au-deld de la ca- 
vity (1 06) suff Isamment pour rendre 6tanche une 
surface plate. 

9. Proc6d6 de creation d'une surpression variable 



sur une conduite d*aIimentatlon en fluide, 
comprenant la connexion d'une soupape de sur- 
pression en ligne rSglable de TextSrieur (38) se- 
lon Tune quelconque des revendications 1 d 8, S 

5 une conduite d'alimentation en fluide (30) et une 

conduite de dScharge (36), comprenant la rota- 
tion de rslSment de compression (44) tandis que 
les Pigments d'entrSe et de sortie (46, 42) de- 
meurentfixSs d la conduite d'alimentation (30) et 

io la conduite de dScharge (36). 

10. Soupape de surpression en ligne rSglablede Tex- 
tSrieur selon I'une quelconque des revendica- 
tions 1^8, dans un r6frig6rateur cryogSnique et 

15 systSme de compresseur am6lior6s dans lequel 
Thulium est achemin§ dans une conduite de re- 
tour d*h6lium (12) d'un r6frig6rateurcryog6nlque 
k une pompe de compresseur (14) ou rhSlium est 
mSlangd avec de Thuile et comprimS, et Thulium 

20 est pomps jusqu'd un Schangeur de chaleur (1 8) 

et dans celui-ci, dudit Schangeur de chaleur (18) 
le mSlange hSIium et huile est pompd jusqu*S un 
sSparateur d'huile (22), d'oCi I'huile est ramenSe 
par pompage jusqu'au compresseur (18) et I'hS- 

25 lium est ramenS par pompage jusqu'au rSf rigSra- 

teur cryogSnique via une conduite d'alimentation 
en hSllum (30), une conduite de dScharge d'hS- 
iium (36) est situSe entre lesdites conduites d'ali- 
mentation et de retour d'hSlium (30,12), et ladite 

30 conduite de dScharge (36) comporte ladite sou- 
pape de surpression diffSrentieile en ligne (38) 
qui s'ouvre pour permettre d I'hSlium de passer 
de la conduite d'alimentation en hSIium (30) d la 
conduite de retour d'hStium (12) si la pression au 

35 sein de la conduite d'alimentation en hSIium (30) 

excSde une valeur prSdSterminSe, la soupape 
(38) Stent rSglable de I'extSrieur tout en Stent 
connectSe dans la conduite de dScharge (36). 

40 
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